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PRELIMINARY AND SHORT REPORT
CHANGES IN TYROSINASE ACTIVITY DURING MELANOCYTE
PROLIFERATION IN THE HAIR GROWTH CYCLE*
ATStJSHr KUKITA, M.D.
The activity of the melanin-synthesizing enzyme, tyrosinase, is low or negligible in
normal human epidermal melanocytes. High tyrosinase activity is present, however, in the
brown human scalp hair bulb during the proliferative phase of the hair-growth cycle (1).
The present study has defined a marked variation of tyrosinase activity during the different
stages of the hair growth-cycle in the mouse from absence of activity during the resting
stage (telogen) to high activity in the proliferative stages (anagen).
Hairs of an entire area of the dnrsum of C-Si black mice were plucked to initiate new hair
growth. The animals were sacrificed at intervals of 1,3,4,6,8, 14 and 24 days after plucking,
at which periods the follicles were in the various stages of proliferation described by Dry
(2) and Ohase (3): anagen (1-VI) and telogen. Tyrosinase activity was determined by an
autoradiographic technic using C-14 labeled tyrosine (4). Dopa oxidase activity was fol-
lowed by the histochemical procedure of Laidlaw and Blackberg (5).
TABLE 1
Stages of Hair Cycle Tycosioase Activity "DOPA" Oxidase Activity
Anagen (prolifera-
tive phase)
I.
II.
Negative
Negative
Negative
Negative
Melanncytes not identi-
fled
III.
IV.
V.
VI.
Weakly positive
Positive
Strongly positive
Strongly positive
Positive
Positive
Strongly positive
Strongly positive
Melanocytes present in
hair bulb
Tclogcn (resting
phase)
Negative Negative Melanocytcs not identi-
fled
During the first three days after plucking (anagcn I and II) both the tyrosinasc activity
and the dopa oxidasc activity were absent. Four days after plucking (anagen III) the first
pigmented dendritic melanncytes appear in the hair bulbs. At this time a low tyrosinase
activity is detectable whilc the dopa oxidase activity is slightly higher. On the sixth, eighth,
and fourteenth day after plucking (anagen IV, V and VI) large numbers of melanocytes arc
found in the hair bulbs and both the tyrosinase and dopa oxidase activity is high. Twenty-
four days after plucking (telogen) the tyrosinase and dnpa oxidase activity is not detectable.
The results are sbnwn in Table 1.
It is generally believed that the melanocytes in the hair bulb are self-perpetuating and
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undergo mitosis like other cells in the bulb. The appearance of tyrosinase activity during
anagen 111—VT could reflect a) the proliferation of melanocytes with increased concentra-
tions of active tyrosinase or b) an activation of tyrosinasc in existing melanocytes of the
hair bulb. The latter explanation presupposes the establishment of an optimal biochemical
milieu for tyrosinase activity in the developing hair bulb. Since the presence of tyrosinase
activity coincides with the appearance of melanocytcs in anagcn ITT and the cnzymic
activity becomes more strongly positive with the increasing melanocyte population in
anagcn TIT—VI, it appears that tyrosinasc activity is related to melanocyte proliferation.
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